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communication to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
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4. REMINDER 

the applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) 
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCT/lB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report. It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. . ' . 

The applicant's attention is drawn to Article 33(5), which provideis that the criteria of novelty, inventive step 
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international 
preliminary examination and that "any Contracting State may apply additional or different criteria for the 
purposes of deciding whether, in that State, the claimed inventions is patentable or not" (see also Article 
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for 
enabling disclosure, clarity, and support for the claims. 
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K Basis of the opinion 

□ Priority 

□ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

□ Lack of unity of invention 

13 Reasoned statement under Rule 66.2(a)(il) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 
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□ Certain observations on the international application 
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International application No. PCTyCA 03/01229 



I. Basis of the report 

1. With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 

Description, Pages 

1 -65, 68-72 as originally filed 

66, 67 filed with telefax on 20.08.2004 



Claims, Numbers 

1 -27 filed with telefax on 20.08.2004 

Drawings, Sheets 

1/1 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the !! 
language in which the international application was filed, unless othenvise indicated under this item. | 

These elements were available or fumiished to this Authority in the following language: , which is: | 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andfer 55:3). 

3. With regard to any nucleotide andA3r amino acid sequence disclosed in the international application, the jr 
international preliminary examination was carried out on the basis of the sequence listing: . | 

□ contained in the international application in written fonm. [ 

□ filed together with the international application in computer readable form. ^ 

□ furnished subsequently to this Authority in written form. I 
. □ furnished subsequently to this Authority in computer readable form. r 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure | 
in the international application as filed has been furnished. I 

□ The statement that the information recorded in computer readable form is identical to the written sequencie 1 
listing has been furnished. : 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings. sheets; 
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5. Kl This report has been established as if (some of) the amendments had not been made, since they have 

been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing suet) amendments must be referred to under item 1 and annexed to this 
report.) 

see separate sheet 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1- Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



16, t7 (part), 23-26 
1-15, 17(part), 18-22,27 



Inventive step (IS) 



Yes: 
. No: 



Claims 
Claims 



16, 17 (insofar as novel), 23 - 26 



Industrial applicability (lA) 



Yes: 
No: 



Claims 
Claims 



1-15,18-27 



2. 



Citatioris and explanations 
see separate sheet 
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I Amendments going beyond the disclosure as filed (Rule 70.2 (c) PCT). 

Amended claims 2 and 6 define compounds of Fomriula (I) with R1 is (optionally 
substituted) heterocycle or (optionally substituted) heteroaryl for use in the treatment of 
microbial infections with the added proviso, that when R1 Is (optionally substituted) 3- 
indolyl and R2 and R3 when taken together along with the carbon atom they are attached 
to form an (optionally substituted) aryl, an (optionally substituted) heteroaryl or an 
(optionally substituted) heterocyclyl then said microbial infection is a fungal infection. 
Use- and method claims 14 and 17 as well as composition claim 22 contain the same 
proviso. 

The application documents as filed do not contain any disclosure, that indolyl-substituted 
compounds of formula (I) may possess varying activities towards bacteria or fungi 
depending on the structure of R2 and R3. The proviso-amendment hence introduces 
subject-matter into the application documents for which no basis can be found in the 
application documents as filed, contrary to the requirements of Art. 41(2) PCT. 
For the purposes of this Preliminary Examination, said provisos thus are disregarded, in 
accordance with Rule 70.2 (c) PCT. 

V Reasoned statement with regard to novelty, inventive step and industrial 
applicability. 

1). With respect to the novelty of the claimed compounds/compositions or their 
preparation the following preliminary remarks are made: 

It is pointed out, that an intended purpose or use does not render a compound or 
composition novel with respect to known compounds or compositions comprising such 
compounds which in their chemical structure or formulation are essentially identical with 
the claimed compounds (PCT Guidelines 1998, Section IV, Ch. IV-7.6). 
In case the terminology "for use as an (antimicrobial, antibacterial or antifungal) agent" is 
intended to define a 'first medical use -type of claim, it is pointed out, that various 
documents already disclose such a use for 2,4,5-substituted imidazole 
compounds/compositions. A further medical use hence does not render such 
compounds/compositions novel. 

Moreover, the temninology "for use as an antimicrobial (...) agent" is not unequivocally 
restricted to a medical or therapeutic use. It also includes, for example, agrochemical or 
disinfectant uses. It is evident from claim 4 that such a use is within the scope as 
envisaged by the present claims. 

Claim 27 essentially defines a compound which does not differ from the compounds as 
defined by claims 1 - 12. A compound nonnally does not change its structure when 



International preliminary international application No. PCT/CA 03/01 229 

EXAMINATION REPORT - SEPARATE SHEET 



combined with another compound. . cp<i.^ C r>n / ^?../- 1> /<^^- / o ^- v ^ 



2). Validity of priority 

The priority document of the present application does neither disclose imidazole 
compounds of Formula (I) in which R2 and R3 when taken together along with the carbon 
atoms they are attached to, fonn aryl, substituted aryl, heterocycle, heteroaryl, substituted 
heterocycle or substituted heteroaryl nor the compounds of formulae VI or VIL 
For these embodiments of the claims the priority date of 19.08.02 hence has not been 
validly claimed (see also PCT International Preliminary Examination Guidelines of October 
1 998, Section IV, Ch. V-2.3). 

WO 03/00403 A1 (= D3) was published on 16.01 .03, which is before the international filing 
date of the present application (19.08.03), and hence belongs to the prior art for these 
embodiments (Rule 64.1 (b) (i) and (ii) PCT). 

D3 discloses benzimidazole compounds within the scope of present fomiula (I) in which 
R2 and R3 taken together with the carbon atoms they are attached to form a phenyl ring, 
p exemplifying 2-(3-indolyl")benzimidazoles In examples 45 and 64, and the use of such 
compounds for the treatment of diseases associated with microgiglia activation which 
^ ^ \ \9\'*^^'"^® inflammatory diseases associated with bacterial infections (03: page 21 , line 16 - 
' ^^'/^ 19). D3 further discloses pharmaceutical fomnulations comprising such benzimidazole 
^. derivatives. 

y D3 hence anticipates the novelty of the compounds as defined by claims 2 - 4, 6 - 1 2 and 
27 in which R2 and R3 when taken together along with the cariDon atoms they are attached 
to, form an aryl or substituted aryl moiety and R1 is (optionally substituted) heterocycle or 
(optionally substituted) heteroaryl as well as the use of such compounds for the 
preparation of an antimicrobial composition as defined by claim 14 and antimicrobial 
compositions comprising such compounds as defined by claim 22 (Art. 33(2) PCT). 



\ 



■V G' ■ 



4). Novelty 

a). The subject-matter of present claims 1 - 15, 17 r 22 and 27. furthermore Is not novel 
(Art. 33 (2) PCT) with respect to the following documents: 

- WO 00/78761 A1 (= D1) discloses 2-(3-indolyl-)substituted imidazole (especially 
benzimidazole) compounds for treating bacterial infections which are within the scope of 
compounds of formula (I) in which R2 and R3 when taken together along with the carbon 
atoms they are attached to, form an (optionally substituted) aryl moiety and R1 is 
(optionally substituted) heterocycle or (optionally substituted) heteroaryl as well as the use 
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of such compounds for the preparation of an antimicrobial composition as defined by claim 
1 4 and antimicrobial compositions comprising such compounds as defined by claim 22. 
See in particular general structure I of D1 (page 18 and claims 1 and 21) and the specific 
compounds in Figures 1-10. 

D1 also discloses, that these indolyl substituted benzimidazoles may be combined with 

further antimicrobial compounds (D1 : page 42, line 19 - 23), 

D1 thus anticipates the novelty of claims 2 - 4, 6 - 12, 14, 15, 17 - 20, 22 and 27. 

- EP 77 024 A2 (= D2) discloses anti-inflammatory and antiallergic 2-heterocyclyl-3,5- 
diphenyl imidazole compounds within the scope of fonmula (I) as defined in clairns 2 and 
6^ 6 and pharmaceutical compositions comprising such compounds. 

D2 hence anticipates the subject-matter of claims 2 - 4, 6 - 1 2, 22 and 27. 



■ 1,0 

/ r) 



• WO 02/46168 A1 (= D4) discloses 2-(aryl/heteroaryl)-benzimidazole compounds for use 
^c'^^ as estrogen receptor ligands and (the preparation of) phamnaceutical compositions 
e,/' ^'1^ comprising these compounds (D4: page 14, line 6-23). 

o^'^- . D4 hence anticipates the subject-matter of claims 1 - 14, 21 , 22 and 27 



- US 4,721,670 (= D5) discloses 2-((opti6nally substituted) pyrrolyl or indolyl)-4,5- 
di(optlonally substituted)-aryl (phenyl)-imidazole compounds within the scope of formula 
(I) as defined in claim 2. See D5: fomiula (I) and the exemplified compounds starting from 
col. 3, line 36 onwards. 

D5 hence anticipates the novelty of the compounds as defined by present claims 2, 4, 6, 
8-12 and 27 insofar as the indicated use is for non-therapeutic purposes. 

- WO 98/27065 A1 (= D6) discloses protein tyrosine phosphatase modulating compounds 
for therapeutic and diagnostic uses comprising 2-(substjtuted aryl/heterocyclyl)-4,5-di- 
(substituted) phenyl-imidazoles within the scope of formula (I) as defined by present claims 
1 and 2 (D6: fonnula (A6) on pages 20/21 and specified compounds of Tables 3 - 6). - 
D6 furthemiore discloses that these compounds may be used in phamiaceutical 
preparations for the treatment of disorders associated with microbial Infections such as 

^ J Yersinia bacteria (D6: paragraph bridging pages 29 and 30; page 99, last paragraph - page 

9 ^ 101, last paragraph) 

y D6 hence anticipates the novelty of the compounds as defined by claims 1-12 and 27 as 

(f I / well as the use of such compounds for the preparation of a composition as defined by 

(/ claims 13 and 14 and the compositions as defined by claims 21 and 22. 

JP 1 1 -1 99 582 A (= D7) discloses 2-((optionally substituted) heteroaryl/-cyclyl)-4-indolyl-5- 
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4-alkoxyphenyl-imidazoles to be used for the improvement of brain and central nervous 
t) functions. . ' 

D7 hence anticipates the novelty of the compounds of present claims 2 - 4, 6 1 2 and 27 
n as well as the (preparation of ) the compositions as defined by claims 14 and 22. 

l§ikdag et al., 1995 (= D8) disclose 2-(optionally substituted) phenyl-4,5-di- (optionally 
substituted) phenyl-Imidazole compounds haying an Inhibitory activity on tubifex parasitical 
worms. 

D8 hence anticipates the novelty of the compounds as defined by present claims 1,3-5, 
7 -12 and 27. 

WO 93/14081 Al (= D10) discloses 2-(aryl/heteroaryl)-4-heteroaryl-5-aryl-imidazoles as 
anti-inflammatory compounds for treating diseases associated with excessive or 
unregulated cytokine production, including sepsis and septic shock, and pharmaceutical 
formulations comprising these compounds (D10: page 2, from line 5 onwards; page 21 , 
line 21 - page 22, line 35). 

D10 also discloses that these compounds are useful in the treatment of viral infections 
(D10: page 22, line 36 - page 23, line 18). 

D10 hence anticipates the subject-matter of claims 1 - 14, 21 , 22 and 27. 

b). A method of Inhibiting the growth and/or proliferation of a mlcrobial cell by contacting 
that cell with a compound of fonnula (I) as defined in claim. 16 has not been disclosed in 
the available prior art. 

2-(3-indolyl)-imidazole compounds of formula (II) as defined by claim 23 and the 2-(3- 
indolyl)-4,5-diphenyl-imidazole compounds of fomnula (III) as defined in claim 24 have not 
been disclosed in the available prior art either. The used disclaimers clearly distinguish 
these compounds from the known indolyl-substituted compounds as e.g. disclosed in D2 
andD5-D7. 

Compounds of fomnulae (VI) and (VII) as defined by claims 25 and 26, respectively, have 
not been disclosed either. 

The subject-matter of claims 1 6 and 23 - 26 hence is novel (Art. 33 (2) POT. 
5). Inventive step 

The subject-matter of claims 1 6 and 23 - 26 differs from that of the closest prior art, which 
is defined by D1, in the use of 2-aryl-imidazole compounds and/or 2-indolyl-imidazoles as 
defined by claims 23 - 26, for inhibiting the growth and/or proliferation of microbial cells 
instead of the 2-indolyl-benzimidazoles as used in D1 . 
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The problem underlying the application thus can be seen as to provide further microbicidal 
imidazole compounds. 

Examples 27 - 31 of the present application demonstrate, that the compounds as defined 
by formulae (VI) and (Vil) and as used in the method of clairn 16 solve this problem. 
It has not been disclosed or suggested in the documents of the prior art, that the 
compounds as defined by claims 23 • 26 would possess these advantageous properties. 

A method of inhibiting the growth of microbial cells by the compounds of formula (I) as 
defined in claim 16 has not been disclosed or suggested in the available prior art either and 
hence is considered inventive. 

Insofar as the method of claim 17 is clearly and unequivocally distinguished from the 
method of D1 (i. e. by using a compound of formula (I) in which R2 and R3 are not taken 
together with the carbon atoms they are attached to), this method also would be 
considered to be based on an inventive step. 

6). For the assessment of the present claims 16 and 17, insofar as they relate to a method 
of therapeutic treatment, on the question whether they are industrially applicable, no uni- 
fied criteria exist in the PCT Contracting States. The patentability can also be dependent 
upon the formulation of the claims. The EPO, for example, does not recognize as 
industrially applicable the subject-matter of claims to the use of a compound in medical 
treatment, but may allow, however, claims to a known compound for first use in medical 
treatment and the use of such a compound for the manufacture of a medicament for a 
new medical treatment. 

Further deficiencies 

Contrary to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background art disclosed 
in the documents D1 - D3, D5 and D6 is not mentioned in the description, nor are these 
documents identified therein. 
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value provided is against aU 8 strains of 5". aureus tested except where indicated 
otherwise. Table 4 shows the MIC values of 3 compounds selected as examples 
against other gram-positive bacteria, including 2 strains resistant to the first line 



antibiotic vancomycin. 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. A compoimd having structural foimula (I): 

R4 CO 

R1 

wherein: 

Rl is aryl, or substituted aiyl; 

R2 and R3 are independaitly aryl, substituted aryl, heterocycle, heteroaryl, 
substituted heterocycle, or substituted heteroaryl or R2 and R3 when taken 
together along with the caibon atoms they are attached to, form aryl, 
substituted aryl, heterocycle, heteroaryl, substituted heterocycle, or substituted 
heteroaryl and 

R4 is hydrogen, halogen, hydroxyl, tiiiol, lower aBcyl, substituted lower alkyi, 
lower alkenyl, substituted Iowct alkenyl, lower alkynyl, substituted ; lower 

is 

alkynyl, alfcylalkenyi, alkyl alkynyl, aUcoxy, alkylthio, acyl, aryloxy, amino, | 
amido, carboxyl, aryl, substituted aryl. heterocycle^ heteroaryl, substituted j! 
heterocycle, heteroalkyl, cycloalkyl, substituted cycloalkyl, alkylcycloalkyl, 
alkylcycloheteroalkyl, nitro, or cyano, 

for use as an anti-microbial agent, wherein said compound has anti-microbial 
activity- * ^ 

if 

h 

2. • A compound having structural formula Q): [- 

p 

R3 m I 



R1 

whoein: 



K 

R4 CO 



EinPf.zeit:20/08/2004 21:20 



73 

BnPf .nr.:290 P.003 



Rl is heterocycle, substituted hetefocycle, heteroaryl, or substituted 
heteroaryl; 

R2 and R3 are independently aryl, substituted aryl, heterocycle, heteroaryl 
substituted heterocycle, or substituted heteroaryl or R2 and R3 when taken 
together along with the carbon atoms they are attached to, form aryl, 
substituted aryl, heterocycle, hetCToaryl, substituted heterocycle, or substituted 
heteroaryl, and 

R4 is hydrogen, halogen, hydroxyl, thiol, lower aDcyl, substituted lower alkyl, 
lower alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower 
alkynyl, alkylalkenyl, alkyl alkynyl, alkoxy, alkylthio, acyl, aryloxy, amino, 
ainido, carboxyl, aryl, substituted aryl, heterocycle, heteroaryl, substituted 
heterocycle, heteioalkyl, cycloalkyl, substituted cycloalk^, alkylcycloalfcyl, 
alkylcycloheteroalkjd, mtro, or oyano; 

for use as an anti-microbial agsaat, wherein said compound has anti^microbial 
activity 

with the proviso that when Rl is 3-indolyl or substituted 3-uuiolyl, and R2 and 
R3 when taken together along witti the carbon atoms they are attached to, form 
aryl, substituted aryl, heterocycle, heteroarjd, substituted heterocycle, or 
substituted heteroaryl then said compound is for use as an anti-fungal agent. 

3. The compound according to claim 1 or 2^ wherein said anti-miciobial agent is 
for the treatment or prevention of a microbial infection in an. animal in need 
thereof. 

4. The con^>ound according to claim 1 or 2, wherein said anti-microbial agent is 
formulated for incorporation into a cosmetic product, personal care product, 
cleanser, polish, paint, spray, soap, or deterg^t 

5. A compound having structural formula C0» or a salt thereof: 
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R1 



wherein: 

Rl is aryl, or substituted aryl; 

R2 and R3 are ind^endently aryl, substituted aryl, heterocycle, heteroaryl, 
substituted heterocycle, or substituted heteroaryl or R2 and R3 when taken 



heteroaryl. and 

R4 is hydrogen, halogen, hydroxyl, thiol, lower alkyl, substituted lower alkyl, 
lower alkenyl, substituted lower alkenyl, lower alkynyl, substituted lowar 
alkynyl, alkylalkenyl, alkyl alkynyl, alkoxy, alkylthio, acyl, aryloxy, amino, 
amido, carboxyl, aryl, substituted aryl, heterocycle, heteroaryl, substituted 
heterocycle, heteroalkyl, cycloalkyl, substituted cycloalkyl, alkylcycloaJkyl, 
alkylcycloheteroalkyl, nitroi or cyano; 

for use in'the treatxnrat or prevention of a microbial infection, wherein said 
microbial infection is a bacterial or fungal infection and said compound has 
anti*bacterial and/or anti-fungal activity. 

6. A compound having structural formula (J), or a salt thereof: 



wherein:. 

Rl is hetmcycl^ substituted heterocycle, heteroaryl, or substituted 
heteroaryl; 



together along with the carbon atoms they are attached to, form aryl, 
substituted aryl, heterocycle, heteroaryl, substituted heterocycle, or substituted 



R3 



R2 



R4 

R1 




0) 
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R2 and R3 are independently aryl, substituted aryl, heterocycle, heteroaryl, • 
substituted heterocycle, or substituted heteroaryl or R2 and R3 when taken 
together along with the carbon atoms they are attached to, fonn aryl^ 
substituted aiyl, heterocycle, heteroaryl, substituted heterocycle, or substitute^ 
heteroaryl, and 

R4 is hydrogen, halogen, hydroxyl, thiol, lower alkyl, substituted lower alkyl, 
lower alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower 
alkynyl, alkylalkenyl, alkyl alkynyl, alkoxy, alkylthio, acyl, aryloxy, amino, 
amido, carboxyl, aryl, substituted aryl, heterocycle, heteroaryl, substituted 
heterocycle, heteroalkyl, cycloalkyl, substituted cycloalkyi, alkylcycloalkyl, 
alkylcycloheteroalkyl, nitro, or cyano; 

for use in the treatment or prevention of a microbial infectioii, wherein said 
microbial infection is a bacterial or fun^ infection and said compoimd has 
anti-bacterial and/or anti-fungal activity; 

with the proviso that when Rl is 3-indolyi or substituted 3-indolyl, and R2 and 
R3 when taken together along wifli flie carbon atoms they are attached to, form 
aryl, substituted aryl, heterocycle, heteroaryl, substituted heterocycle, or 
substituted heteroaryl then said microbial infection is.a fimg^ infection. 

7. The compoimd according to claim 5 or 6, wherein said microbial infection is 
* associated with a disease or disorder. 

8. The compound according to any one of claims 5, 6, or 7, wherein said 
compound of structural formula I is used in combination with one or^ more 
anti-microbial agent(s). 

9. The compound according to any one of claims 5, 6 or 7, wherein said 
microbial infection is a bacterial infection. 

10- The compound according to any one of claims 5, 6 or 7, wherein said 
microbial infection is a fun^ infection. 
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11. The compoimd according to claim 9, wherein said bacterial infectioBis is a 
Coiynebacterium xerosis^ Chlamydia pneumoniae. Chlamydia trachomatis, 
Enterobacter cloacae, Enterobacter faecalis, Enterococcus faecium, 
Escherichia coli, Eschericlua coli 0157iI7, Haemophilus influenzae, 
Helicobacter pylori. Listeria monocytog^es, Moraxella catarriialis. Neisseria 
gonorrhoae. Neisseria meningitidis, Pseudomonas aeraginosa, Pneumococci 
species, Salmonella enterica, Salmonella typhimurium. Staphylococcus 
aureus, St^hylococcus aureus K147, Staphylococcus epidemxidis. 
Staphylococcus typhimurium, Strq>tococcus mitis. Streptococcus pneumoniae. 
Streptococcus pyogenes. Vibrio cholerae, Mycobacterium tuberculosis, 
Mycobacterium afiicanum, Mycobactmum avium*intracellulare, 
Mycobacterium pneumoniae, Mycobacterium bovis, Mycobacterium leprae, 
Mycobacterium, phlei or Bacillus anthracis infection: 

12. * The compound according to claim 10, wherein said fimgal infection is a 

Histoplasma, Coccidioides, Blastomyces, Paracoccidioides, Cryptococcusi 
Aspergillus, Zygomycetes, Basidiobolus, Conidiobolus, Rhizopus, Mucor> 
Absidia, Mortierella, Cunnin^amella, Saksenaea, Candida, Cryptosporidium 
panmm, Sporothrix schenckii, Piedraia hortae, Trichosporon beigelii, 
Malassezia JUrfidT, Phialophora verrucosa, Fonsecae pedrosoi, Madurella 
mycetomatis or I^eumocystis carinii infeciw 

13. Use of one or more compounds having stmctural formula (1), or a salt thereof, 
in the preparation of an anti-microbial composition: 



N^N 0) 



whereiru. 

Rl is axyl^or substituted aryl; 
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R2 and R3 are independently aryl, substituted aryl, heterocycle, heteroaryl, 
substituted hetmcycle^ or substituted heteroaryl or R2 and R3 when taken 
together along with the carbon atoms they are attached to, form aryl, 
substituted aryl, heterocycle, substituted heterocjrcle, heteroaryl, or substituted 
heteroaryl and 

R4 is hydrogen, halogen, hydroxyl, thiol, lower alkyl, substituted lower alkyl, 
lower alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower 
alkynyl, alkylalkenyl, alkyl alkynyl, alkoxy^ alkylthio, acyl, aryloxy, amino, 
amido, carboxyi, aryl, substituted aryl, heterocycle, heteroaryl, substituted 
heterocycle, heteroalkyl, cycloalkyl, substituted cycloalkyi, alkylcycloalkyl, 
alkylcycloheteroalkjd, nitro, or cyano; 

wherein said anti-microbial composition is an anti-bacterial or anti-^fimgal 
composition and said one or more compounds have anti*bacterial and/or anti- 
fungal activity. 

14, Use of one or more compounds having stnictuial formula Q), or a salt thereof, 
in the prepiafation of an anti-microbial composition: 



R1 



wherein: 

Rl is heteiocycle, substituted heteroc3ircle, heteroaryl, or substituted 
heteroaryl; 

R2 and R3 are indep^d^tly aryl, substituted aryl, heteiocycle, heteroaryl, 
substituted heterocycle, or substituted heteroaryl or R2 and. R3 when taken 
togetlxer along with the carbon atoms they are attached to, form aryl, 
substituted aryl, heterocycle, substituted heterocycle, heteroaryl, or substituted 
heteroaryl and 
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15. 



16. 



R4 is hydbrogen, halogen, hydroxyl, thiol, lower alkyl, substituted lower alkyl, 
lower alkeayl substituted lower alkenyt lower alkynyl, substituted lower 
alkynyl, alkylalkenyl, alkyl alkynyl, alfcoxy, alkylthio, acyl, aryloxy, amino, 
amido, carboxyl, aryl, substituted aryl, heterocycle, heteroaryl, substituted 
heterocycle, heteroalkyl, cycloalkyl, substituted cycloalkyl, alkylcycloalkyl, 
alkylcycloheteroalkyl, nitro, or cyano; 

wherein said anti-microbial composition is an anti-bacterial or anti-fimgal 
composition and said one or more compounds have anti-bacterial and/or anti- 
fungal activity; 

with the proviso that when Rl is 3-indolyl or substituted. 3-indolyl, and R2 and 
R3 when taken togedi^ along witii the carbon atoms Ihey are attached to» fomi 
aryl, substituted aryl, heterocycle, substituted heterocycle, heteroaryl, or 
substituted heteroaryl, then said anti-microbial composition is an anti-fungal 
composition. 

The use according to claim 14, wherein said anti-microbial composition 
further comprises one or more anti-microbial agmt(s). 

A method of inhibiting the growth and/or proliferation of a microbial cell 
comprising contacting said microbial cell with an effective amount of one or 
more compounds having general fomiula (I), or a salt thereof: 



Rl is aryl, or substituted aryl; . 

R2 and R3 are independently aryl, substituted aryl, heterocycle, heteroaryl. 



together along with the carbon atoms they are attached to, form aryl. 




CO 



Rl 



wherein: 



sxibstituted heterocycle, or substituted hetwoaryl or R2 and R3 when taken 
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substituted aryl, heterocycle, substituted heterocycle, heteroaryl, or substituted 
heteroai^, and 

R4 is hydrogen, halogen, hydroxy!, thiol, lower aDcyl, substituted lower alkyl, 
lower alkenyl. substituted lower aDcenyl, lower alkynyl, substituted lower 
alkynyl, alkylalkenyU alkyl alkynyl, alkoxy, alkyltfaio, acyl, aryloxy. amino, 
amido, carboxyl, aryl, substituted aryl, heterocycle. heteroaryl, substituted 
heterocycle, heteroalkyl, cycloalkyl, substitated cycloalkyl. alkylcycloalkyl, 
alkylcycloheteroalkyl, nitro, or cyano; 

wherein said one ormore compounds have anti-microbial activity. 

17. A method of inhibiting the growfli and/or proliferation of a microbial cell 
comprismg contacting said microbial ceU with an effective amount of one or 
more compounds having genena formula (0, or a salt thereof: 

R4— 0) 

. .. •• •■ .R1- • •. • 



wh^in: 

Rl is heterocycle. substitoted heterocycle, heteroaryl. or substituted 
heteroaryl; 

R2 and R3 are indq>ehdently aryl, substituted aryl, heterocycle, heteroaryl, 
substituted heterocycle, or substituted heteroa^l or R2 and R3 when taken 
together along with the carbon atoms Ihey are attached to, form aryl, 
substitated aryl, heterocycle, substituted heterocycle, heteroaryl, or substituted 
heteroaryl, and 

R4 is hydrogen, halogen, hydroxyl, thiol, lower alkyl, substituted lower alkyl, 
lower alkenyl, substituted lower alkenyl. lower alkynyl. substituted lower 
alkynyl, alkylalkenyl. alkyl alkynyl. alkoxy, alkylthio, acyl. aryloxy. amino, 
amido, carboxyl, aryl, substituted aryl. heterocycle, heteroaryl, substituted 
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heterocycle» heteroalkyl, cycloalkyl, substituted cycloalkyl> alkylcycloaUcyl, 
alkylcyclohetCToalkyl, nitro, or cyano; 

v/hectm said one ox more compounds have ahti-microbial activity 
with the proviso that when Rl is 3-iadolyl or substituted 3-indolyl, and R2 and 
R3 when taken together along with the carbon atoms tihey are attached to^ form 
aryl, substituted aryl, heterocycle, substituted heterocycle, heteroaryl, or 
substituted heteroaryl, then said microbial cell is a iungal cell. 

18. The method according to claim 16 or 17, further comprising contacting said 
cell with one or more anti-mi(m)bial agent($). 

19. The method wording to any one of claims 16, 17 or 18, wherein said 
microbial cell is a bacterial cell and said one or more compounds have antir 
bactedal activity. 

20. The method according to any one of claims 16, 17 or 18, xyherein said 
microbial cell is a fimgal cell and said one or more compounds have antir 

V fiingd activity., ; 

21. An anti^microbial composition comprising an effective amount of one or more 
compounds having strucural fonnula (T), or a salt thereof, and a carrier, diluent 
orexcipient: 



R4 N^Y^N a) 



wherein: 

Rl is aryl, or substituted aryl; 

R2 and R3 are independently aryl, substituted aryl, heterocycle, heteroaryl, 
substituted heterocycle, or substituted heteroaryl or R2 and R3 when taken 
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together along with the caibon atoms they are attached to, form aryl, 
substituted aiyl, heterocycle, substituted heterocycle, heteroaiyl. or substituted 
heteroaryl, and 

R4 is hydrogen, halogen, hydroxyl, tbiol» lower alky], substituted lower alkyl, 
lower alkenyl, substituted lower alkenyl, lower alkynyl, substituted lower 
alkynyl, alkylalkenyl, alkyl alkynyl, alkoxy, alkylthio, acyl, aryloxy, amino, 
amido, caiboxyl, aryl, substituted aryl, heterocycle, heteroaryl, substituted 
heterocycle, heteroalkjd, cycloalkyl, substituted cycloalkyl, alkylcycloalkyl, 
alkylcycloheteroalkyl, nitro, or cyano; 

wherein said anti-microbial composition is an anti-bacterial or anti^fimgal 
composition and said one or more con4>ounds have anti-bacteiial and/or anti- 
fungal activity: 

22. An anti-microbisil composition comprising an effective amount of one or more 
compounds having strucural fomuda (I), or a salt thereof, and a carrier, diluent 
or excipient: * 



R4 N>Y>" (0 



R1 



wherein: 

Rl is hetCTocycle, substituted heterocycle, heteroaryl, or substituted 
heteroaryl; 

R2 and R3 are independentiy aryl, substituted aryl, hetexocycle^ heteroaryl, 
substituted heterocycle, or substituted heteroaryl or R2 and R3 when takra 
together along with the carbon atoms they are attached to, form aryl, 
substituted aryl, heterocycle, substituted heterocycle, heteroaryl, or substituted 
heteroaryl, and 
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R4 is hydrogen, halogen, hydroxy!, thiol, lower alkyl, substituted lower alkyl, 
lower alkenyl, substituted lower alkenyl^ lower alkyhyl, substituted lower 
alkynyl, alkylalkenyl, alkyl alkynyl, alkoxy, alkylthio, acyl, aryloxy, amino, 
amido, carboxyl, aryl, substituted aryl, heterocycle, heteroar^ substituted 
heterocycle, heteroalkyl, cycloalkyl, substituted cycloalkyl, alkylcycloalkyl, 
alkylcycloheteroalkyl, nitro, or cyano; 

wherein said anti-microbial composition is an anti-bacterial or anti-fungal 
coinposition and said one or more compoimds have anti-bacterial and/or anti- 
fungal activity; 

with the proviso that when Rl is 3-indolyl or substituted 3*indolyl, and R2 and 
R3 when taken together along withtfae carbon atoms fliey are attached to, form 
aryl, substituted aiyl, heterocycle, substituted heterocycle, heteroaryl, or 
substituted heteroaryl, tiien said anti-microbial composition is an anti-fungal 
composition. 



23. A conq>ound having the structural fomiula: 




or a salt thereoJ^ wherein: 

R2 and R3 are independently aryl, substituted aryl, heterocycle, heteroaryl, 
substituted heterocycle, or substituted heteroaryl; 

R4, R5, R6, R7, R8 and R9 are independentiy selected from hydrogen, 
halogen, hydroxyl, thiol, lower alkyl, substituted lower alkyl, lower alkenyl, 
substituted lower alkenyl, lower alkynyl, substituted low«r alkynyl, 
alkylalkenyl, alkyl alkynyl, alkoxy, alkylthio, acyl, aryloxy, amino, amido, 
• carboxyl, aryl, substituted aryl, heterocycle, heteroaryl, substituted 
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heterocycle, heteroalkyl, cycloalkyl, substituted cycloalkyl, alkylcycloalkyl^ 
alkylcycloheteroalkyl, nitro, orcyano; 

RIO is H, alkyl, substituted alkyl» alkenyl, substituted alkenyl, alkynyl^ 
substituted alkynyl, aryl, substituted aryl, heteroaryl, substituted heteroaryl, 
acyl, -CH2-aryI, -CHz-heteroaryl; 
with the proviso that the compounds are other than: 
3,3 '.[5-(4-methoxypher>yl)^lH-imidazole-2,4-diyl]bis-lH-indole; 
4,5-Bis(4-methoxyphenyl)-2-(3-indolyl)imida2oIe; 
3-(4,5-diphenyl-lH-imidazol-2-5d>-l-inethyl-lH-indo^^^ 
3«[4.(4-chIorophmyl>5-phenyI-lH-iiiiidazol-2-yl]'l-methyl-l^ 
3-[4-(4.bromophenyl)-5-phenyl-lH-irmdazol-2-yl]-l-methyl-^ 
3-[4-(4-methylphenyl)-5-phenyl-lH-imidazoI-2-yl>l -methyl- 1 H-indole; 
3.[4.(4.methoxyphenyl>5-phenyMH-imidazol-2-yl]-l-meth}^^ 
3-[4<4-ethoxyphenyl)-5-phenyl-lH-imidazol-2-yl]-l-^methyl-lH^ 
3-[4,5-bis (4-methoxydiphenyl)-lH-imidazol-2-yl)-l-methyl-iH-indole; 
• 4,4'-[2-(2-phenyl-lH-indol-3-yl)-lH-imidazole-4,5-diyl]bis[^^ 
dimefliyl]benzeiiamine; 
4,4N[2-(5-chloro-lHriiidol-3-^^^ 
dimethyljb^Qzenamine; 

2-(3-indolyl)-4,5-bis[4-(dimethylamino)pheuyl]imidazole; 

2-(3-indolyl)-4,5-bis[4~(diethylamino)phenyl]imidazole; 

2-(2-phenyl-3-indolyl)-4,5-bis[4-(dimethylamino)phenyl]imida^ 

2-(2-chloro-3-indolyl)-4,5^bis[4-(dimethylamino)phenyl]imidazok 

2-(2*«thylcai*oxylate-3-indolyl)-4,54>is[4-(dimethylamino)phenyl]imida2 

2-(5-cMoro-3-indolyl)'4,5-bis[4-(dimethylamino)phenyl]i^ 

2-(S-cyano-3-indolyl)A5*bis[4-(dimetfaylamiiio)pheayI]imi^ 

2-<S-iutro*3-indolyl)-4»S-bis[4-(dimettiyiamino)phenyl]im 

2-(5-ethylcarboxylate-3-indolyl>-4,5-bis[4-<dimethylamin 

and 

when R4 to R9 are H, and RIO is CH3,. thai R2 and R3 are not both phenyl 
substituted at para position with -CH=CH-COOH or-CH=CH-COO-r-Bu. 
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24. A compound having the structural fomaula: 




or a salt tbereoi^ wherein: 

Phi and Ph2 are independently selected from phenyl and substituted phenyl; 
R4, R5, R6, R7, R8 and R9 are independently selected from hydrogen, 
halogen, hydroxyl, thiol, lower alkyl, substituted lower alkyl, lo\ver alkenyl, 
substituted lower alkenyl, lower alkynyl, substituted lower alkynyl, 
alkyialkenyl, alkyl alkynyl, alkoxy, alkylthio, acyl, aiyloxy, amino, amjido, 
carboxyl, aryl, substituted aryl, heterocycle, heteroaryl, substituted 
hetetocycle, heteroalkjd, cycloalkyl, substituted cycloalkyl, alkylcycloalkyl, 
all^lcycloheteroallQrl, nitro, orcyano; 

RIO is H, alkyl, substituted a|kyl, alkenyl, substituted alkeayl, alkynyl. 
substituted alkynyl, aryl, substituted aryt heteroaryl, isubstituted heteroaryl, 
acyU 

wi& the proviso tiiat the compounds are other than: 

4,5-Bis(4-meftoxyphenyl)-2-(3-indolyl)imidazole; 

3-(4,5-diphenyl-lH-imidaz61-2-yl)-l-melliyl-lH-iadole; 

3_[4^(4-chlorophenyl)-5-phenyl-lH-inudazol-2-yl]-l-inethyl-lH-indole; 

3_[4_(4.bromophenyl)-5-phenyl-lH-imidazol-2-yl]-l-methyHH-indole; 

3_[4-(4-inethylphenyl)-5-phenyl-lH-imidazol-2-yl]-l-methyl-lH-indole; 

3-[4_(/j-iiiethoxyphenyl)-5-phenyl-lH-iniidazol-2-ylJ-l-methyl-lH-indole; 

3_[4_(4-ethoxyphenyl)-5-ph«iyl-lH-iimda2ol-2-yl]-l-metihyl-lH-indole; 

3-[4,5-bis(4-methoxydiphenyl)-lH-imidazol-2-yl)-l-methyl-lH-indole; 

4,4*-[2K2-phenyl-lH-indol-3-yl)-lH-iinidazole-4,5-diyl]bis[N,N- 

dime&yl]benzenaimne; 

4,4*-[2-(5-chloro-lH-indol-3-yl)-lH-iniidazol©-4,5-diyl]bis[NJ^- 
dime&yl]benzenainine; 
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2-(3-indolyl)-4,5-bis[4-(dimethylaniino)phenyl]imidazole; 

2-(3-indolyl>4,5-bis[4-(die&ylainmo)phenyl]imidazole; 

2-(2-phMiyl-3-mdolyl)-4,5-bis[4-(dimethylamiiu))phenyl]i^ 

2-(2H^Uoio-3-iadolyl>-4,S-bis[4-(d^e&ylammo)ph«ayl]umdazoIe; 

2-(2-ethylcarf>oxylate-3-mdolyl)-4,5-bis[4-(dimethylainmo)phe^^ 

2-(5-cMoro-3-iridolyl)-4,5-bis[4-(dimethylainmo)phenyl]umdazole; 

2-(5-c3fajio-3-mdoIyl)-4,5-bis[4-(dimethyIainino)phenyl]iiiuda2ole; 

2-(5-nitro-3-indolyl)-4,5-bis[4-(dimethylainino)phen^]iimdazole; 

2-(5-ethylcari>oxylate-3-mdolyl)-4,5-bis[4-(dimethylamino)phenyl]iim 

and 

whea R4 to R9 are H, and RIO is CHa^.then Phi and Ph2 are not both phenyl 
substituted at para position with -CH=CH-COOH or -CH=CH-COO-/rBu. 

25. A coiE^ound having the structural formula: 




or a salt thereof, wherein: 

R4, R5, R6, R7, R8 and R9 are independently selected from hydrogen, 
halogen, hydroxyl, thiol, lower aUcyU substituted lower alkyi». lower aUcenyl, . 
substituted lower aUceny^ lower alkynyl, substituted lower alkynyl, 
aUgrlalkenyl, alkyl alkynyl, alkoxy, aDtyllhio, acyl, aryloxy, amino, amido, 
caxboxyl, ar^, substituted aryU hetorocycle, heteroaryl, substituted 
heteiocycle, heteroalkyl, cycloalksd, substihited cycloalkyl, alkylcycloalkyl, 
alkylcycloheteroalkyl, nitro, or cyano; 
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RIO is alkyl, substituted alkyl, alkenyl, substituted alkenyl, alkynyl, 
substituted alkynyl, aryl, substituted aiyl, hetnoaryl, substituted heteioaryl, 
acyl; 

xisCRllorN; 
yisCR12orN; 
• zisCRBorN; 
risCR14orN; 
x'isCRlSorN; 
y'isCR16orN; 
z'isCR17orN; 
Sc'isCRlSorN; 

Rll, R12, R13, R14, R15, R16, R17 and R18 are independently selected fiom 
hydrogen, halogen, hydroxyl, thiol, lowrar alkyl, substituted lower alkyl, 
alkenyl, alkenyl, alkylalkenji, alkyl aU^yl, alkoxy, alkyltfaio, acyl, aryloxy, 
amino, amido, caiboxyl, aryl, substituted aryl, heterocycle, heteroaryl, 
substituted hfterocycle, heteroalkyl, cycloalkyl, substituted cycloalkyl, 
alkylcycloalkyl, aikylcycloheteroalkyl, nitro, or cyano; 

26. A compound having the structural foimula: 




vn 



or a salt Oiereof; whereSn: 

R4, R5, R6, R7, R8 and R9 are independently selected fiom hydrogen, 
halogen, hydroxyl, thiol, lower alkyl, substituted lower alkyl, lower alkenyl. 
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substituted lower aUcenyl, lower alkyoyl, substituted lower alkynyl, 
alkylalkenyl, alkyl alkynyl, alkoxy, alkylthio, acyl, aryloxy, amino, amido, 
carboxyl, aryl, substituted aryl, heterocycle, heteroarjd, substituted 
heterocycle, heteroalkyl, cycloalkyl, substituted cycloalkyl, alkylcycloaUcyl, 
alkylcyclbheteroalkyl, nitro, or cyano; 

RIO is H, alkyl. substituted alkyl, alkeayl, substituted alkenyl, alkynyl, 
substituted alkynyl, aiyl, substituted aryl, heteroaiyl, substituted heteroaryl, 
acyl; 

Rl 1, R12, R13, R14, R15, R16, R17 and Rl 8 are independently selected ftom 
hydrogeii, halogen, hydroxyl, thiol,- lower alkyl, substituted lower alkyl 
alkenyl, alkenyl, alkylalkenjd, alkyl alkynyl, alkoxy, alkylthio, acyl, aiyloxy, 
amino, amido, carboxyl, aryl, substituted aryl, heterocycle, hetacoaryl, 
substituted heterocycle, heteroalkyl, cycloalkyl, substituted cycloalkyl, 
alkylcycloaUcyl, alkylcydoheteroalkyl, nitro, or cyano. 

27. • The compound according to any one of claims 1 to 12, wherein said 
compound is used in combination with one or more compoimds of fonnula (I). 



it:20/08/2004 21:23 



88 

Empf.hr.:290 P.D18 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

ja'^MAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□^DED TEXT OR DRAWING 
i^^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning tliese documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



